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Many  workers  deny  the  existence  and  the  role  of  a 
cholinergic  mechanism  (the  acetylcholine-cholinesterase  system) 
in  the  transmission  of  stimuli  in  the  afferent  nerves,  and  postu¬ 
late  the  existence,  in  the  case  of  these  nerves,  of  some  other 
mechanism  However,  along  with  this  there  are  indications 

of  the  presence  of  acetylcholine  in  the  sensory  nerves  {3-5}. 

A  certain  amount  of  data  has  also  been  produced  on  the  release 
of  acetylcholine  In  the  processes  of  excitation  in  the  afferent 
nerves,  principally  in  the  researches  of  Soviet  scientists!  thus 
V.P.SONIN  {6]  and  M.M. DENISENKO  {7}  were  able  to  discover  the 
cholinergic  mechanism  of  afferent  •  post-root  hyperemia,  the 
hlstaminergic  character  of  which  was  known  earlier  {8-10}; 
B.I.KADYKOV,  A. V. LEBEDINSKI  and  N.S.SAWIN  {ll}point  out  that  the 
antidromic  effects  in  the  afferent  nerves  involve  a  double 
mechaniamj  both  an  acetylcholine  end  a  hisvamine  mechanism. 

Also  interesting  are  L.B.PEREL' MAN’S  findings  on  the 
lowering  of  the  threshold  pain  sensation  and  tactile  sensation 
in  patients  under  the  influence  of  proserine. 

Hence  tJ.ere  arises  the  guestlon  of  a  more  detailed  com¬ 
parative  study  of  the  co^itent  of  histamine  and  acetylcholine  and 
of  their  respective  enzymes  in  the  afferent  nerves,  and  such  a 
study  was  Indeed  undertaker  in  a  series  of  works  by  Kh. S. KOSHTOYANp 
and  his  associates  {13}.  Previously  thereto,  in  a  comparison  of 
the  h^  ataraine  levels  in  purely  sensory  and  purely  motor  nerves, 

W9  had  already  discovered  a  greater  lability  of  these  levels  in 
the  posterior  cerebral  spinal  roots  and  a  greater  stability  of 
these  levels  In  the  anterior  roots  {14}.  Ln  the  present  comraonlca- 
tlon  «re  are  publishing  oorreepond'iLng  data  on  acetyl ohollne. 


•  In  the  text,  "efferent".  (Tr. ) 
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Fig.  1.  S,  washed  with  Tyrode’s  solution 

a,  haemolymph  of  vineyard  snail 

1,  acetylcholine  0,1  v/cm 

2f  extract  of  posterior  roots,  cat 
(25-mg  sample),  Aug,  17,  19^7 

3,  extract  of  posterior  roots,  cat 
(28~mg  sample) 

4,  the  same  as  in  3,  after  20- 
rainute  preliminary  treatment 
with  liaemolymph  of  vineyard 
snail,  Aug»  29,  1947. 


ilATERIAL  AM)  METHOD 


Aa  in  our  preceding  researches,  we  used  cats  and  dogs 
U.3  our  test  animals.  The  cats  v/ere  subjected  to  general  ether 
anaestl'esift.  The  dogs  were  given  ether,  and  in  some  cases  ether 
plus  morphine.  Certain  of  the  tests  were  conducted  wxth  a  pre¬ 
paratory  injection  of  eserine  (l  mg,/lcg).  As  the  roots  were  removed, 
they  were  placed  In  chilled  trichloracetic  acid.  Then  they  were 
dried  with  filter  paper  and  v/eighed  on  a  torsion  balance.  The  tri¬ 
chloracetic  extract  was  divided  into  two  portions,  upon  one  of  which, 
in  the  ordinary  manner,  a  histamine  determination  was  made  (data 
given  in  coKirTfani cation  [14]);  the  other  was  processed  as  per  CHANG 
and  G-ADDUM  [15|,  Recording  v;as  carried  out  upon  the  usual  bio¬ 
logical  tesn-object,  namely  the  eserinized  rectus  abdnmtnalts 
nruscle  of  a  frog.  For  the  identification  of  acetylcholine,  the 
following  methods  were  employed;  to  th''  ruscle  in  a  test-tube 
cholinesterase  was  added  (hemolymph  of  vineyard  snail)  and  the  sub¬ 
sequent  relaxation  was  recorded;  half  of  the  filtrate  was  mixed 
with  the  haemolymph,  placed  in  a  thermostat  for  30  minutes  and 
then  tested;  half  of  it  was  subjected  to  a  40-minute  boiling  with 
added  alkali.  We  give  the  results  in  Tables  1  and  2  and  in  Fig*!, 


Table  1 

Acetylcholine  in  Posterior  and  Anterior  Roots  in  Doga  (r/g) 


Test 

No. 

Date 

1947 

Posterior 

roots 

Anterior 

roots 

Remarks 

1 

18/2 

24 

40 

2 

21/2 

0 

0 

rr 

Kf 

24/2 

12 

12 

4 

2o/2 

20 

5 

5 

3/3 

0 

15 

6 

4/3 

0 

8 

Eserine 

7 

7/3 

9 

22 

8 

14/3 

0 

8 

9 

17, /a 

0 

8 

Morphine 

10 

18/3 

2 

7 

Eserine 

It 

20/3 

20 

- 

12 

20/3 

0 

- 

13 

24/3 

0 

0 

14 

24/3 

0 

8 

15 

2V3 

16 

12 

Test 

No, 

Date 

1947 

Posterior 

roots 

Anterior 

roots 

Remarks 

16 

26/5 

4 

28 

17 

27/5 

18 

0 

18 

27/6 

0 

0 

19 

27/6 

0 

0 

20 

30/5 

19 

7 

21 

30/5 

13 

10 

22 

30/5 

0 

19 

25 

6/6 

0 

X 

24 

6/6 

7 

5 

25 

6/6 

18 

4 

26 

15/6 

100 

5-4 

27 

13/6 

54 

5 

26 

30/6 

0 

16 

29 

30/5 

0 

0 

30 

4/7 

0 

16 

Morphine 

31 

11/9 

- 

11 

32 

11/9 

0 

0 

It 

33 

23/9 

30 

0 

II 

34 

23/'9 

0 

130 

It 

35 

23/9 

0 

60 

If 

36 

26/9 

16 

8 

1! 

37 

30/9 

80 

95 

tf 

38 

30/9 

0 

8 

If 

39 

30/9 

0 

0 

tl 

40 

1/11 

0 

4 

It 

and  10 

We  performed  a  total  of 
from  cats.  As  will  be  seen 

40  analyses  of  nerves  from  dogs 
from  the  tables,  there  is  a 

coj;-tent  of  acetylcholine  in  both  the  pobterior  niid  the  erit'.rior 
roots,  but  it  l6  variable  in  tunount.  In  dogs,  (Table  l),  acetyl¬ 
choline  waa  diacoverod  in  the  posterior  roots  xn  45/5  of  the  cases 
and  was  not  detected  in  56^  of  the  cases;  in  the  anterior  roots  it 
was  present  in  78%  euid  not  detected  in  22%.  A  preli.Tunarj’’ 


*»  3 


£51x1) cutaneous  in;jection  of  eserine  did  not  alter  the  results. 

In  cats  (Table  2),  the  figures  obtained  are  steadier  than  in  dogs. 
Cats,  consequently,  are  more  suitable  for  experiments  of  this  kind, 


Table  2 


Acetylcholine 

in  Posterior  and 

Anterior  Roots  in  Cats  (y/s) 

Test 

Date 

Posterior 

Anterior 

No. 

1947 

roots 

roots  Remarks 

1 

8/3 

6 

6 

2 

13/8 

20 

20 

3 

13/8 

48 

0 

4 

16/8 

24 

64 

5 

16/8 

48 

0 

6 

29/8 

28 

64 

7 

29/8 

8 

12 

8 

11/9 

0 

0 

9 

20/10 

0 

16 

10 

13/11 

2 

88 

Thus  under  conditions  of  general  ether  anaesthesia  and 
with  the  reotus  abdominalia  muscle  of  the  frog  used  for  record¬ 
ing,  acetylcholine  is  found  both  in  the  posterior  and  in  the 
anterior  roots,  but  not  in  10095  of  the  cases.  Like  histamine, 
it  is  more  stable  in  the  poscerior  roots  and  more  labile  In  the 
anterior  roots. 

In  the  determination  of  acetylcholine  in  the  cerebro¬ 
spinal  roots,  the  general  condition  of  the  animals  and  their  be¬ 
havior  prior  to  anaesthesia  is  a  great  impoi vunce.  In  large, 
healthy  and  quiet  animals  the  content  may  be  quite  large  (Test 
No, 26),  and  the  figures  found  will  generally  be  steadier  than  in 
small,  nervous,  weak  animals.  Under  conditions  of  intense  excite>- 
ment  acetylcholine  as  a  rule  will  not  be  present  either  in  the 
posterior  or  in  the  anterior  roots,  Tims  the  steadiness  or  un¬ 
steadiness  of  the  acetylcholine  content  in  z'iie  cerebral  spinal 
roots  is  determined  by  internal  factors  connected  with  the  general 
condition  and  constitution  of  the  animal.  The  same  applies  to 
histamine,  though  in  a  lesser  degree. 


T. G. PiJTIN^EVA  of  OU2*  laboratory  repeated  the  acetyl¬ 
choline  determinations  for  the  posterior  and  anterior  roots  of 
cats.  Using  the  heart  muscle  of  the  frog  for  record:'ng  purposes, 
she  detected  an  acetylcholine  effect,  antagonized  by  atropine, 
in  all  her  analyses.  These  results  are  supported  by  data  on  the 
activity  of  cholinesterase  in  cat  nerves.  The  cholinesterase 
activity  was  determined  biologically,  from  decomposition  of 
acetylcholine.  The  following  results  were  obtained  (mean  of 
five  teats):  activity,  posterior  roots,  Gy/g  hr;  anterior  roots 
Qy/g  hr. 

The  experimental  data  presented  in  this  paper  and  the 
results  of  the  tests  which  we  performed  enable  us  to  conclude  that 
there  is  need  to  revise  the  widely  held  belief  in  a  difference  of 
chemical  basis  as  between  motor  and  sensory  nerves,  and  to  re¬ 
consider  the  Implied  exclusion  of  the  affereiit  nerves  from  the 
cholinergic  Rroup.  Our  experimental  findings  furtiiermore  bring 
out  the  great  impurtance  of  OaAO  ./liC  uiU'tlI£lX  X'W^CJ. 

ship  of  histamine  and  acetylcholine  (and  their  accompanying  enzymes) 
in  the  sensory  and  motor  nerves. 

Now  the  uncovering  of  the  chemical  bases  of  the  trans¬ 
mission  of  stimuli  in  the  afferent  nerves  is  a  matter  closely 
connected  with  our  understanding  of  the  chemical  bases  of  pain 
phenomena.  In  view  of  this  fact,  there  is  very  great  interest  in 
EMMELIN  and  PELDBEIiG's  discovery  (16)  of  quite  large  quantities 
of  acetylcholine  and  histamine  in  the  hairs  of  the  nettle,  which 
cause  a  phenomenon  closely  similar  to  the  pain  phenomenon.  It 
has  furthermore  been  found  that  the  simultaneous  injection  of 
both  the  said  substances  causes  a  sensation  of  pain  and  burning. 

Thts  connection  of  both  these  substances  with  the  phenomenon  of 
pain  is  also  indicated  by  the  fact  that  many  substances  v/hich 
reduce  pain  will  inhibit  both  the  histamine  and  the  acetylcholine 
effects.  It  is  in  this  way,  according  to  our  findings,  that 
oitral  and  oyohol  (Prof.  S.D, BALAKHOVSKI’s  preparations)  act. 

These  findings  support  the  thesis  of  a  double  chemical  mechanism 
of  transmission  in  the  afferent  nerves. 
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